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MHOTOMEPHbIII BENBJIET.AHAJIII3 BPEMEHHbD( PflJIOB
9JIEI(TPOTEJUTYPITIECKID( HAEJtrO]IEHIIII HA KAMIIA'IKE
@ 2{XX r. A. A. Jlm6yum (u.)t, f. IL Komlrora2
I Ilnctnwnyn Qtnu,cu 3erJru u4. f -A. fan6ypqeea PAH, z- Mocxea
2Ks taarnxaa onumuo- emodutecrcsa ceitc- olrozuqecKai napmw fC PAH, z.Ilemponaetoecr-Kar4amcrcui
nocrynf,na B peaaxq "o i5.o7.2a02 ,.
B crarbe [peAcraBneHbr pe3ynbrarbr coBMecrHor\o MHoFovepuoro aeialer-axar[3a rpex BpeMeHHbrx pr-
gon na6nrc4exni 3a Bapnaq[rMn gneKTporennypFrecxlx rroreHquaroB Ha KaMqarxe, nyHKT HaonrcAe-
nuft Bepxnrr flaparynxa, 3a rrepnoA 01.10.1996-23-M-2001. I-\elrrro aHzlrrr!3a rBJrrercfl arrgerenue o6-
u.[,rx KoMnoHeET aHaJI[3 pyeMhrx crrrHanoB u conocraBreHne nx c ce[cMrqecKnM pexrrMoM n Bap[aqfir-
Mx Mereoporoflrqecru{x napaMerpor. ,[,;rx ana.nuaa 6rr,n ncnorugoaan uero4 po6acr:nux retiarer-
arperxpoBanHbx cnrHajroB, pa3pa6oTaHHbui o[HrrM I|3 aBTopoB Ant 3aAarr MoHHTopxHra. npoBeAeHa
oqenxa cpennefi nporxocrn.recrori srnhr BbrAeJIeHHbrx aHoManni. Bugelen eQQext vacronrofi uurpa-
ql|r| BcnnecKa Mepbt KonneKT[BHocTn noBe.qeHsr aHanr8[pyeMbrx prAoB B HarrpaBneHr{r{ oT Hrr3KHx rrac-
Tor K BbrcoKrrM, rrMesurtft Mecro n re.{enue Ecero t{HTepBara na6nroAentd, Oco6euuocu no,qo6noro po-
Aa B noBeleHln reoori3uqecK x xapaKTepngrnK B rrocJreAHee BpeMr Bce qau{e paccMarp[Barorct KaK
rrpnHrlr{fluanbHo HoBr,ri Knacc npeABecTHIrKoa c[JIl'Hl'lx 3eMneTPtceEull.
BBEAEHI,IE
CoopeveHHsre npeAcraBneHr{t o ceftcMoreKTo-
HI,TqECKI,IX (B 6OICE OoUIEM CMLTCJTC TEO.qI,IHAMI{qEC-
KrD() npoqeccax, npoHcxoAqqxx B 3eMHot Kope IIpu
noAf oroBKe 3eMJrerprceHldi uJtIr BylrKaHr{qecKr.D( Il3-
BepxeHfiri, Aaror ocHoBaHne norararb, rrro 3Tu npo-
qeccLr MoryT 6srrl npoclexenbl Ha ocHoBe Ha6JtIo-
gennir ectectneHHoro gJreKTpoMarnnrHoro norq Ha
norepxHocru 3eurn. B Ka.recrBe Qrr3nr{ecKlrx ocHo-
BaHrdi Arr 3rercpoMzrrHr{rHoro MoHr.{Topl[f a teoAlrHa-
MuqecKrx( npoqeccoB paccMarpnBaloTct, Bo-rIepBLIx,
n3MeHeHwr sJreKTpr{qecKrx cBoftcrB reoroF[qecKoti
cpeAr,r (ee yAe,lbHoro coflporr.rBJreHnc, srelcpo[poBoA-
HOCTr.r X noJrrpn3yeMocru) noA Bo3AeficTBneM Tel<To-
Hr{qecKr{x npoqeccoB rr, Bo-BTopLIx, MexaHoSJreKTpI.l-
qecKne npeoopa3oBaHrrJ{ gHepruu reKToHr{qecKrD(
lpoqeccoB n noqBreHue cBr3aHHbrx c HLTMTI 3JreKTpo-
r"ranrnrHux noreir [3:rexrpouarxlrrtrre. . . , 1982; fox-
6epr u qp., 19881 Co6o;res, 1993; Cseroe u up., 19971.
B re,reHfie HecKoJ'rbKrx aecrrrinerttft B pa3rr.tq-
Hrrx ceiio'roarruBHblx pert{oHax, B T.q. Ha Kalrqar-
Ke, npoBoAHTcf pefucrpar{[c 3.]reKTporenJrypuqec-
Koro noflq (3TfI) c qersro o6xapyxeHru npeABecr-
HnKoB 3eMrerprceanii [Co6o;rea, 1993; Mopo3 u
ap.. 1995: Ea,recra u qp., 1999; Uyeda, 19961. Ho, se-
cMorpq Ha MHoroqrrcJreHHble coo6ulenur o perncr-
paqun pa:Hoo6pa:usrx eapnaqlrti 3TfI n csqau c
3eMJreTprceHurMu, ,[o HacTotlqefo BpeMeHLI He nMe-
ercr rcHbrx npe,.lcraB,reHHil o MexaHlrrMe o6pa3oBa-
HUq raK[x cnrHaJroB. 3ro csq:aHo, B nepByro oqe-
peAb. c TpyllHocTblo rrHTepnpeTallulr BpeMeHHbIx pt-
Aoe 3TII u:-:a pa:xoo6pa3Horo Ir KoMnJIeKcHoro
B. r r rHx ,  pa3, r l rL rHbrx  BHeu lH l lx  u  nHyrpexHnx $ar ro-
por. B peayrrrare noxoc$epnux, Mereopororu.re-
cKr.rx. TexHoreHHbrx r qp. eo:gefic'raNfi nepeg ,'tro-
6slu aeu.nerpacenueM oryT npoqB:rrrrca pa:xoo6-
pa3nbre Bapuaqlrn 3TII, Koropbre yc.rro)<Hrlor
BbqeneHrre crrrHaroB, cBr3aHHbrx c pa3Brrrr{eM co-
BpeMeHHbrx reoArrHaMr.rqecKrD( rPoqeccoB II noAro-
ToBKoli cfinbHbrx 3e Mn erprce H r,r li,
Ogxlru u: Bo3MoxHbtx cnoco6og BbqeJreHwr aHo-
Ma,rrd e usMeHeHun< 3TfI, o6yc:roe.renulx ceiicr.ro-
TeKToHltqecKr.rMr.r npoueccaMH, voxer 6srrs npnue-
HeHr..re TaKrD( rvrerogoe o6pa6orKrr AaHHr,rx na6: oge-
Hrtrr, Koropr,re [o3BoJrr{ror ArrarHocTr{poBarL cKpblrhre
B ''poBHe cuJrbHbrx nouex "nore3nue" cnruarsl Qop-
Maifi3oBaHo, ocHoabrBarcb Ha lD( oOLL0D( crarr.rcrH,{ec-
rrx cgoficrBax. Hlu(e glr o6pa6mna gaHHbrx r{cnoJrb-
3yercq pooacrHbtfi lrerog MHoroMepHoro aHajrn3a
serh,rer-xoa$Sn-0.reHroe par,roxexnri r.rcxo.uHbrx
BpeMeHHr,rx prnoB. Hcno:rr:yelt rit a:rropHTM tBmer-
cr HeKoropori pa3HoBHAHocrbro MeroAa arpenrpo-
BaHHbrx cr{rHarroa fJfto6yurun (ur.), 19981 2000;
2fi)l I 2002; Lyubushin (Jr.), 19991.
Arperuporauusrii cHrHaJr crpor,rrcr B ABa gTarra.
Ha nepaou :rane vcxoansril vHoroueprstti plp lr-
MeHrercfl Ha MHoroMepHr,rii xe pflA T.H. KaHoHHtrec-
Kl.rx KoMnoHeHT. Koropble coxpaHrrur oOure crrsr-
Iru n ocso6oxneul,l or roKaJrbHhrx. Ha sropolr ara-
ne oOuue cHrHaJrr,r AonoJrHurejrhHo ycuJrnBarorcfl
nyreM nocrpoeH[r oAHofo cKa,lrpHofo prAa - ux
flepBoll r,'raBHorl KoMrroHeHTbr, xoroprrii ]r Ha3BaH
afperltpoBaHHbrM cllfHaroM ncxoAHofo MHofoMep-
Horo BpeMeHHoro prga. 3ru onepaullt,t uoryr 6srrl
npor.r3BeAeHbr,'ru6o B lpocrpaucrae Qyple-xoaS-
Qrr,preHroa, .rn6o e npocrpaHcrBe Ber:iB,'rcr-Ko3Qq)ti-
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UllcHTots pa3Jro)KeHrrt [cxoAHbrx,qaHHbrx. Kaxjlblr
f, Tan arpcf  poBaHtn pe:LlIIt3veTct KaK IIoc,'IeaoBaTe.rr b-
uocrl npocrqnri rrHorofrepHbrx npeo6parosaHuri @y-
pbe (rJrr ReirB,'rcr-npco6pa3oeaHrlri) Ha coScrBeH-
Hhte BeKTopa pa3,rr}IrrHbrx creKTpa]rbHbrx r\ 'raTpI' lI1
(n"'rn KoBapnaurroHHbrx r{arprrrl). f lolpo6uo ace :ra-
nbr Bbl(lnc,,lnreJrlL,Hoti TexHo,' lorl l l t olttcauu s [J1xll-
SvruuH (v r . ) .  l99 lJ :  l ( [0 :  3 (X)  l :  2002:  Lyubush in  (J r . ) .
lqq( ) ] .  l ' l cnonb loB i tH le  oproroHtJbHbl \  BClB. tc ro ts
LDaubechies. 1992: Mallat, 19981 rro:no.raer lua,ru-
3rpoBaTh cl! 'rbHo HecTluroHapHbrc ri HefavccoBbr
BpeNreHHbre pqAhr. tHaru3 Koropbrx c rorroullrc Ov-
pbc-NrcrolloB xort (popNla.nLHo 11 BO3NIo)Kclt. Ho \ra,ro-
:QrfierrrreeH. B AaHHoir crarrc rcno:lb3vcrcl po6acr-
Har NloAuQrrKaquq NrcroAil BcrrB,,rcr-afpcfxpoBaHHbrx
cnrHa,roB lJlrcSyurrrH (rr.r.). 2002]. oOralaroular vc-
Toti.tt lBocrblo IIo orHoureHrrK) K crrlrnlrrr slrODocalt
B  rHt r leH lgx  ae i rn , rc r - lo : rp r f i l t ( l teHToB.  H a , r  r r , l  r te
tsbl6pocoB o6vc,'toB.iIeHo croco6Hocrbto BeuB,'Ier-
pii J.ro)ricH rlr at.Kvr\r\.rl lpoBilTL \ri l t..cl\r\ \r ttxQoprr;r-
rlr lr R orHocrlreJuuo ucSo.rluolr (B IlpollcHTHor\r or-
HourcH r' l  ) vnc:re xoaQ:Ququeuroe.
A A H H b I E  H A E N O I E H 1 4 I 1
3",re rrpore,r:rypnqecxlre ua6.r rcae Hrrs c qe Jrr,lo
||Ofl CK:t IpC-ItsCCTH 'l KOB'e[1,'IeTptceH lt tt npOBOtrr{TCt
Ha KaNr.rarxe c 60-x rogos. XapaxreprcruKa MeroAa
Ha6:rrcgeurri i u ocHoBHbre pe3yJrbrarbr. [oJ'ryqeHHbre
a 60-x - nepaoft rroJoBnHe 90 rr.. npelcrae,reHu e
pa6orax ICo6o,ree. Mopo:oa. 197,1: Co6o.'res. 1993:
Mopo:  u  Ap. .  1995 l .
C 1996 roua KOMCI fC PAH npoBollrr Hcrrpc-
pbrBHVK) perncrpaqnro 3Tfl sa nvrxrc Bcpxurr
flaparvura (Bn) (puc. I ) c ncno,rr':orauucrr rcoQu-
:nvccxori pagnorereNrerprrqecKoir orcrevsl IMopo:
n qp.. 1995; Ea:recra rr Ap.. 19991. flyHxr Bfl (xoop-
ausars r  52 .83  rpaA c . rx . .  l -58 .12  rpag B.A. )  pacnono-
x<eH s n>xHori (lacrn AoJrlrH[,r p. f laparvuxn npu erra-
[eHurr B Hee p. Kapsrlrrunnsr. B crpvrrvpuor'r oruorue-
Hrrlr pairoH HaonKlAeHxrj HaxoArrcq Ha flepeceqeHr r
flaparvucxoro rpa6eua cy6lrepn,qrroHa,'rbHoro [po-
ctrpauua n KapsnrurHHcxoro rpaSeHa ceBepo-Bocro(r-
Horo npocrnpaHlrr. 3a:roxeHrre rpaSeHos nporr:our,ro
B CpcI He n,le 'TCTOUC HOBOC Bpe\rr. r..Ofll Hl Kitt|| irrXg
Hariaracb rrocJ'reAHrr aKTxtsx3arlxq oporeHHhrx Heo-
TeKToHllqecKnx Atsu)xeHurl. fpir6cnur o6pa:oea,rlrcr a
pc rlnbritrc Kov leHcJuloHHoro npoce.aratt:r S,roxou
rropoA rrplr SbrcrpoNr Bo3AbrMaHlflr oKp\')Karculrlx rop-
Hrrx xpc6roa lKauvarxa.... 197:11. B n;<uor-i vacrrr
flaparyHcxoro rpa6eHa oporeHHhre npoueccbr rrpo-
ao,'rxaroTcr B Hacrotrrqee BpeMr lr nporBJ'rreTcr B rre-
p l to [ lqecKoM Bo JH] tKHoBeHl l  poca c . r l6s tx  rexro-
HHrrecKlrx SeMrerpqceHllI l.
B pairoae pacnpocrpaHcHbr cRcpxv BHrr3 pbrxJhre
oTr,loxcHu9 r{cTBcDT|l9HOfO B() rDilCTit. H||XHen.]Cit!T!r-
rteHoRar roJrrq:l ry(poreHHbrx xoHr,rolleparoa x a,res-
po,' lToB, ByJrKaHofeHHo-ocaaoLrHbre nopo,qbl na.rreo-
reH-HeofeHoBoro Bo3pacra. lcolorttvecroe crpoc-
Hllc pa[oHa oc"' ]oxHeHo BHegpcHrrqNltr lar lr iToBl,tx
IHTpV ' l l l l  r  . l | | | | i l p | |ToBbrx  JKcTp \   [ t  HC( ) fCHOBOTO
tso3pacra. Parion uaxolurca s npege.rax Kaplrlr-
u r rHCXor  o vr racrRa I lapar \  HcKo i r  r  r , r lporepNt l . tbHot l
crrcreNrbr lMaHvxuH. BopoxreirxnHa. 19861. Ha pac-
croqsun 30 KM K [oro-3aua[v or nVHKTa B fl pacrro-
no)KeH Bv.rKaH fope"rlrir. e .15 rlr x K)fv - BVJIKaH
\ l r ruoucxr l r .  06 l  n r . r t lHa orHocr rc r  t .  r l c i t c rg lh ) -
u l r r r r .  Ooc- renHrrc  r r : rnepxeuru i  u r  r l l ru l  I i ,p r . i s t t t
rrporcxollrlJrr e 80-srx rr.: roc,rrelHee ]rlBepx(cHrrc
sv,rxlna Mvrnoecxoro - B 60-lrx rr. I,[eircrBvxl-
u t re . . . .  l99 l ] .  Ar t t teHoct r ,  By , r rKaHoB  ncpr toA H i l -
6JroAcHrli nports.rqritch. rJraBHLrl\ ' l  o6parolr. a Qv-
\ r i lpo- rbHor l  t c rTc . rbHocTr t  l t  l l  pc j lK l r \  c . r lu r r r  c t . t -
KaHO-TCKTOHII t ICCKXX 3eNt"r IeTptCeHnqX.
flvxxr Bepxrm IIaparyHKa npcAcratsJrrrcr clcret\{v
u3 Tpex rr3Mepllrcrr,Hbrx . 'rrrHlrrr,q,ruuori 70 1(X) rr,
OptICHTI{pOBaHHbrx B MepnAUOHAT bHOtrl (CeBep-rcf -
JxHr'rr l). unporHotrt (3anaA-BocroK ,rtruna -j) rr gI-
aroHaJrbHoM (K)ro-3anaA-ccBepo-BocroK -,rttHnq .1)
HanpaB.reHrtltx. B ra.recrse 3a3el!r,,rcHlr rr3McpnreJ'rb-
nrtx -rtttltttti ucro,rltvrcTcq cBuHIJoBbtc 3JrcKTpolrbr. [o-
NreuleHHblc e ruvpQu na r:rv6nHv oxo.ro 2 lr. rlitcrora
pef ucTparlxrr pa3HocTn Te.nJ'rvprrrrecKnx noTeHlll l i l-
,rroB cocraBJqer I lrr.rs.. roqsocru 0.5 nrB. O6ruax
npoAoJrxrireJ'IbHocrl saS,rnAesnir cocraerqer :1 ro-
Aa 8  Mecruce (c  0 l .  10 .  1996 r .  no  23 .06 .2(X) l  r . ) .
B npeastavuux pa6orax. fiocBqrlcrlnblx pc3\'.'lbra-
'raNt 3JIeKTpoTe.rI.Ivprruccx[x ua6,rroAcHnti Ha Kalr.lar-
Kc  
 
B .qpv  tx  p ( f  oH l t \ .  o r r \ t c r lancr  u r rpor . r l l r  u l6op
aHo^laJrbHbrx c[rHal'roB nepeA 3eMneTpr{ceHuqNru c
a Nr nJr lrrvllar\lr or rrepBbrx lrB/100 rvl /Io AecrrKoB n
coren lrB/l 001r. I, lx npogo.rxure,rbHocrlr cocraB,'rrr-
J' ln or NlrHvr Ao ACcrrKoR cvroK. flo Qopt rc Bbrlerq-
, ' l tcb n.' l :tBHhre "o\ \Too6palHbtc" B:tpl:tullr l l l \t-
rrv"'rrrcHbrc crrHa.qbr [Co6o.res. 1993: Mopo: tr np..
1995;  Uyeda.  1996 u  gp . l .  Br rccre  c  ren .  e  lKonsr - lo -
na n np.. 2001 I orlreqaercn. .rro, 6oJtb[ras qacrr, pa3-
Hoo6pa3Hbrx sapnaqrrri 3TfI na Kalr.rarKe nNleer. R
ocHoBHoIl. ccTccTtscHHoe u 3aKoHol\{cpHoe [po]tc-
xo)(AcHrlc tsc"rrcAcrBr{e BruqHtl' BHetuHltx rroHoc(pep-
Hrrrx lrcTo(rHrKoB r ce30HHbtx. rrperrNl.vulecTBeHHo rn-
.tpo.tor rtccK X  f ltJpo\lcrconoJ'l of lt, leck \ rpJKTo-
poa. Hrt:xovacrorHbrc Baprritqtlr 3TfI sr,rn.rarcr
foaoBbte ce3oHHbte l l3l\ 'reHeHrlt c aNIIlJ' l nTylaN[t Io
HccKo"'n Krrx AccrrKoB - nepBbrx coreu lrB/l00lr. a
TaK)KC r3NreHeHrrq B (poprre Hec l\tNteTpurlHl,rx
"6vxr" 
c avn,rrrrvjlall l  or cAlrHrrr(,qo nepBbtx Accrrr-
xoe NrB/100 r\r ts pclvnbrare BblltagcHlr oca;lKoR B
- leTHee Bpe\ r r  l l  r r \ rH l |x  oTT(ncre  i  \  t rP l ) . lon)KI t -
Te , tb locTr ,  o r  rcp tshr \  c \TUK lo  . t cc lT l  l  r lo . tee  c \ -
rox). Har'r5o,ree ar\rnJr nry/lHhre lr: lreHesrrq 3TIl
npoxcxolqT B allpe.rle-rrK)He Ro BpeNlrI Tatl lr lt cHCfil
r B oKTr6pe-Hor6pc tso BpeN{q er,rnagcurra :Qrpex-
TnBHbrx oceHHux ociulKoB (cr'r. pric. 2).
B rt: lteHexttsx 3Tfl c nepuogaN{n or 1\l lHVT ,rlo
epBL,lx AccrTKots (ri lcoB Ilpo>lBrrrK)Tcq. B ocHoBHoNl.
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OlI3tlKA 3EN{Jltl Ns I 100.1
86 "fI IO E:/lll I,lH (rr,r.). KOflbl"tIOBA
()oroourrc larrrrr,re o cljrbHbrx lel\rJ'rerprceuxrx 1996-2001 rr.. npou3crrtlte.qtrltrrr B paArrvcc 360 xlr or n. Bcpxtrar f lapa
rvHKa ( // < 100 KNr )
f lPt l \ tc . IxHl te:  + rnnot leHlptnbHoe paccTotHne ]eyleTprceHnir  !o n.  Bf l t  ' r " r '  a)nJl -q B paioHe r .  f lcTponaB,roBcK-Kartr laTcKtrx i
' i ' : i : j  p i tc t rerHat BenIr . InHa l teQopNraunrr  B pairoHe n,  BI I  ua cral l r r r r  no!ror()BKI|  3e\rrerprcer{ l l ,  [noa)posonLcKnn. l99l ] .
/Ie"rrqK)Tcr [eptlolllqecKre BaprraqlllI c xapaKTcpHb \fl.r
flepriolaN{n l2 lr ].1 ,raca x anepuoAlrqecKnc Bapnaqurr
Ro BpeNrq feoN{afH THbrx Bo3NlvuleHtt . Atrtnlrrrygr,r
TaKrx u3NlcHcHnri 3TII cocras,'lrrrr cAxHrirlbr [ecqr-
xu  r rB / l  (X)  v .
Ha prrc.2 npllBollrrcr Rper\reHHbre prabl pcrxcr-
pau tl pa3HocTll TCJ]t.rvpuqecKux IloTeHqtranoB Ha rr3-
N{eprrTe,'rbHf,lx .irrrHnqx fiocr're vcpeaHeHxq lr rlpope]arr-
BaHri,r c qcJ'rbK) repexola K nHTepRanv [lrcKpeTll3aqHu
gauurrx I clrxrr. fpa$rrxt AaHHbrx iJreKrpore,rJtvptr-
.rgcxrrx Ha6,'rKueHuli nora:aurr B corrograBJ'IeHIIlt c n3-
MeHeHrirr\[r cpcAHccyro.rHori Terltneparvpbr Bo3llvxa
lI cvMNlapHblMlr 3a cvTK[ ocalKarllt rro AaHHbr]\r Ha-
6,'lloAcHtrri Ha r'rcrcocraHrlntr fluoucpcxal ( Kar\r,rar-
cKoe vrrpaBJreHrie r]o f xl lpollrcTeopoJrofrr]r rr KoHTpo-
r'r rc oKpv)riarculeir cpeAbr). pacno:roxeHHoit s 20 xu
or  n \  H\T ; r  B [J .  Hecor . r l cou l tHHhr i t  x rp rKTcp ts i lp ] r r -
quri re,r:ryplrvecrnx noreHrluaroB tro HalpaBreHrrrl\1
oTAC",rbHLIX.lrrHt'IH VKa3bIBaeT Ha Crr.nbHVK) HeOIHOpOA-
Hocrr, 3reKTporer'rnvplqecKoro rro,u a pitrioHe n. Bfl,
9TO COTJaCVeTC' C npCACTaBJeHrlgNfII O lvlO3alrqHONI
pacnpocrpaHeHrrlr "Qronorrrx" aapuaqnu 3Tfl ;1a>r<e n
npeAe.litx orHocllTe,' lbHo ue6o,rsuttx no lJroulaArl
v!lacrKoIr [[cucpcBcKnr. CuAopuH. 2000].
Ber6op uHrepea,ra [lrcKpcru3auuu I cvrxlt no:-
eoJqer lrs6aerrrrcq or nprrclrrcrBvK)ulcro ts IIaHHbrx
Cll. lt,HOrO tsLlCOKO'rl lCTLrTHOrO LllI\ 'Nt. O6vC.tOBneH-
Horo. B ocHoBHoNr, tsHeurHrrNll Qtarropar,ru. Kpolle
TOfO. rrcpexol K oAHoAHeBHot\'tv uafv ArrcKpeT 3a-
qnu rro3Bonrer 6o.lee nogpobuo u3yqIITb Hu3Korrac-
rorHr r '  ori,rul"ru cnexrpa -)TfI. .r.ra Koropolt npcltlo-
JIaraeTct . '  tHct-lHar cBq3b KoIInoHcHT rro"tq. Rhr3BaH-
Hhl \  \ t cx : tHor . rc rTnr r ' rccKt tN t  t rpcoJptJ ( )B i lH I tq \  t . c
l lOpO)r - l i lHrU l l l l \ l l 1  rT t l  I lO . l t  l t c r : t t l t t , teCxt t r l t t , leQOp-
N.li lr lnqllr [Caeron tr gp.. 1997]. Cre;yer raKxc rroA-
LrcpKH\Tb c l l , lbHU Her i l \ ccoBh| | r  l t HccT i tu  oHlpHht t j
xapaKTep rrcxoAHr,rx AaHHbrx. qTo cpa'lv )Kc cTaBr.rT
rroll col\tHeHuc Bo3Nro)KHocTL tlx coAcp)KaTe"r bHofo
ilHil.ilr3il c rroNroulr,x) @vpr.e-pa .ll oxeu rri. I,l lre Hso
A"qq AaHHblx TulKofo Tllna BellB,'rcTbt qB.jlf lK)Tct Harr-
6o,' lcc rrollxo/ltuIIIM IIHcrpvMcHTor\r aHa"rlu3a.
CEI,ICM },1 TI ECKA' O6CTAHOBKA
Cercrlr.rccxaq o6graHosra sa Karrqarre s 1996
2(X) I rr. onpege"rrqJracb. tsocHoBHoM. Bo3HrrKHoBcHr.t-
c \ r  o r r ' rbHhr \  Je t \ t , leTpr {ccHl r  c l ra r r r r rv lau t t  o r  6 . .1
tro 7.9 (prrc.l, ra6,ruqa). B 1996 rogy (go Ha.lar a i.qe-
KTporerrypuqecKnx Ha6,'rloAcHnu) rrpoti3otxJur lBa
3eru.rrerprccHuq c M = 7.0: 1.01.1996 r. r 21.06. 1996 r.
(pxc .  I  a ) .
X t tpanntp t t t tn t txL t  I  u . tbH! , t \ '  3 t .u .1 t ' t l r l r t l (  r ,H t !u
(M>6.0). ttpottstuueiurttt e napuod uuS,tndeuuit.
3err,rerprccure -5.12.199'l r., M = 7.9 (N! I e ra6:ruqc
n Ha plrc. l). f ipou3oul, 'to Ha paccroqHuu 350 xll or
Itvgxra BfI conpoBoxnarocb lvHoroq[cJIeHHbrNru
atpreprrroxalrn. xoropbre 3arroJrHrr"rrr oSurrpHvro o6-
.rracrb pa3lrepoM 2(X) x 100 KNr B parioHe Kausarcxo-
ro u KpoHoqroro 3aJrrrBoB. 3ro :elrlcrprceHne aa-
,' lrcrcr cr{,rbHeriurnv Ha Kau.rarre c l97l roga. B gc-
xadpc 1997 r. orN{eqa,lcr HcoSbt.rar-tHbru Bcn,'rccK
ccricr\lrr.recKot--t aKTllBHocrH. KorJIi l qucjlo 3eNl,' lcrDfl -
ceHt  t  B  c \TK| |  nneBbt tx i tJ lo  cpe l tHccr l r r rc r t t , lecKo.
cx(c \To ' rHoe q t |cJ ]o  Je l l . t cTprceH| | | |  Hc  \ reHee , tc \ l
Ha noprAoK. a ceicNru,iecKa, 3Hcprrir. RrrrIIeJIIIBlla-
,c r  J l l  JToT N lCCtU.  npeBhrcr lJ ]a  Be, l t t ,  tHV CC C\ ' t l t9<-
cKoir rHepn r J;t rrpcr,lhr.-l\ ul e I I NtccrqcB Ha ,.lBl
noplgra l l-vcce n Ap.. 1 9981. f lo Aarrusn r HerrpepbrB-
ttt rx GPS-na6,rro.qeHnu 3a ro,rMecrr(a nepcA 3Tnr\r
3CNl.reTpqCeHlICl\1 Ha paCCTO'HrrqX AO HeCKOJTbKl{X CO-
TCH KX"'1Or\'reTpoB BO3HltKr'Ut IIepe]\teUleHnq 3aMCTHOU
aNrnrnryl[,r (Ie+opNrarlrroHHbrri npcABccrHrrK). Ko-
T0pbte cooTtseTcTRoBaJtI "NteAIcHHoNlV 3er\lIeTpqCC-
J\! rra
p l l c . l ,llara
Koop.urrnalrr f,rrvii r rH n.
Kt\l
M, K:n' f i r .  r l r Ea,r,rMSK,5.l'kJ, e q .  x  l 0 rfpiu. c. lu. fpaJl .  B.A
I
)
l
-l
0 1 . 0 1 . 1 9 9 6
1 1 . 0 6 . 1 9 9 6
05.  l l .  lq97
18.05 . l99 l t
0 t . 0 6 .  t 9 9 8
Ot i .01 .1999
03.06.2000
t7.01r.1000
10. 12.2000
08.  10 . :001
5-1.90
5  r . l 7
5.1.6-l
5  1 . 8 3
51.8 |
5  r . 9 3
5 r.00
52.68
5 3.3.1
51.65
59..13
59.63
61..55
60.15
60.17
59.71
5 9 .  l 0
5 9 . 1 0
59.99
60.-11
0
I
l 0
.10
3 l
1
.59
117
68
l8
1.0
7.0
1.9
6.0
6.3
b.9
.1.8
5 .6
o .o
t-1. -l
t 3 . 9
|  5 . 5
13. .1
l l.13
ll. - l
1 2 . 9
1 2 . 2
l l .  I
1 3 . 9
t41
102
15.1
r 8 7
r 5 l
l . l8
I  l - l
 0
l 5 l
1 5 6
3 -.1
5
-1
0.9
l   l l
0.5
1 . 8
.+.I
I   l
1 . 8
0.9
1.0
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urrro" rlrna ,tteoiisoro qrtno.rg c M = 7.7. Tar;xe 6rtrtr
o6uap.vxeHsr .rerKnc Kocettcr\lr(recKre cKaqKti [e-
pcMculeH[rl B NroMeHT 3eNlJerpqceHrlq rr IIHTeHCIIB-
nrrc nocrcericlsrvecrrrc TtcQoprtallnlr IpoAoJI)Ku-
Te.rbHocrbro He MeHee no,'rN{ccqua. fIo"rHoe nepelte-
u1eHtre B pc3vJrLTare Kpououxoro ]eMrerptccHnu
-I;t-lo c\ v NtitpH h||l cc fl cNfl t. lecK  
 
i i  \to\|c HT. coorBcr-
crBvloulrrir M,,. = 8.0 fGordeev et al., 2001].
f lepe;1 orurr 3eNr,'IerpqceHrcNl lrpottsrlJrucb cna-
Srle asorra,ruu B u3MeHeHlrtx 3Tfl Ha u. Bfl. xoro-
psre 6sr,rrr o6uitpy><cnr,r B pe3yrbrare nprMeHeHIre
KoNrnJ'rcKca a,'rroptrT\rots oSpa6orxrt NrHoroNrepHbrx
pr . toB ! ; rHHbt \  t r . leKTporc . rn \p I , recKf lx  H36,1ru le -
HIIr. BbItB.reHHblc crarlcrnqecKnc aHoNr:Lnrrrr orpa-
)Ka"rllt vBe.luqeHrrc vpoBHq HecuHxpoHHblx [lvlrtoBblx
KOIIIIIOHeHTOB B fi 3r\TCHeHIItX Te,'I"ryplItreCKrrX [OTeHr1lI-
r.roB Ha orae.rbHl,rx JurHllrrx f Konr,lroea lt lp.. lU'J I l.
B  1998-2001 r r .  B  pa l loHe Asaquncxoro  :a rnea
Ha paccrorHrrrr l. lO l50 xrr or nyHxra BII rpou3oul-
"rtI Tpr ceplrx 3eNl,'IerprccHrri c NlaKcIIMa,' l l ,Ht lNIrr
rlarHrrr.vtraMrr 6.1--6.9: 27.05 {) I .06. 1998 r.. M,,,,,. =
=  6 .3  ( I !  l ) :  01J .03 .1999 r . .  Mu, " .  =  6 .9  (N!  3 ) :
01t.l0.lm I r.. M,,,,. = 6.6 (,\!.1). Bce rpn :ev,rerprceHur
currpoBOA-Da,rlrcl, \rHororl c.leHHht\ltt usreputtlxalltt.
Ha prrc. l6 npr'rtsoAtrce Berrlrt lHbr geQopvaqrrri
no fl lo6poso:rrcxrir. l99l] Ha crarntx noaroroBKll
teru,'rerDrccHlln c 3HeDreru(lccKnl\tn x,.accaltn K 2 9.0
n r,r.v6riuauu :rrrrqeHrpor H( l(X) xr'r s paguvce 360 xrr
or nvHKTa Bfl.3ror rpa$lrx xaparrepr3ver Bo3-
IlcicrBtte IIpoueccoB oAf oroBKu orjle"l bHhtx 3e]\.Ire-
rprceunir B parloHe n,vrxra Bfl, Pacserulte se,trrqu-
Hbr AeQopNraqui Ha craArrrx fiollroroBKn npon3o-
u lc r lu  rx  B  r tep t to l  xaS, rx tLcHl t l l  qeTb lpex  c l t , ' l LHt lx
:err,rerpaceuuir (J\! l-{ a ra6.n.) rprtrcpxo 6,rrrrru tr
cocTaB,'IttoT rlepBble cArHrIUbt x l0 '. BeruvnHlt 1e-
Qopuaquri e pairoue nyuxra Bfl g.nq noAaR,'Irttouero
,ion b LU l.r HcrB:l trp) rlrUeNr,rerptce u u l i. npott roLretr-
tt ittx Jit rTo Bpct\tg. Ha oalrH lBa tt 6o,ree nopur.ou
MeHbrue. I,lcrrrroqegtre cocraB,'ltlor 3ertJlerlllrceHltt
. r .06 .1000 t . .  M =  4 .9 :  :7 . { ) l i . l l xx )  r . .  M =  J .X  r r
20.11.1000 r.. M = 5.6. Arrr Koropbrx geQopuaqun
conocraBlrNrbr no Be,'ruqllHe c l le(popr'raqutMII [, ' Is
:eu,rcrplceHuir ){! I -: l (Ta6,1uua). f losslueHHsre ee-
. l t ' l rHhr  n : tc ' rc t -Hs tx  acSop l t l tu t l t t  - l J l  t . . ,T  x  ie \ t re -
TprceH ir oSyc.ros,reur,r nx cpasultre.lsro ue6o,ru-
mltNrrI f HnoqcHTpaJIbHb lt]r paccTofl HrqNlll I lo rlyHK-
rl B fl. f axorl i lHil.r || J Lrrlroclrre,l bHot o Bo JJerlcrBlrg
':err,rcrprccunri a pairone nyHxra Bfl IIo BeJIuq He
 
x AefpopMaqfilI rIo3BoJrrcr rroJararb. qro noAro-
I'oBKt Jc Nl, 'rcrprcc u rt it. t tt: l  l lru H str u rl6-r tt qe. ltor.r f l
rrpogBtlTbcr B lr3rucHcHlIqx 3,leKTporerJVprrqecKofo
ro,rg 5o,'ree lracrura6Ho II tpKo. no cpaBHeHuro c
rlpoqcccl\ ' r no,[roroBK ]p]nt\ oo.tee cna6btx
cericN'|rl.recK]tx co6btr]t ir.
C"tttSoa .vct'rttuta caiit"tru.!xt)cnb. flyHxr BfI Ha-
xo,urlrcr B pauoHe coBpclucHHblx TcKToHllt lccKlrx
aBu)rieHrrr. cBr3aHHbrx c QopnlrpoeaHrrcn flaparvu-
cxolo r Kapulrruuucxoro rpl6cuoe. Ha paccroa-
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Hrlr B repBbre lccrrKrr Ku.rrollcrpoa or n. Bfl pacno-
-roxeHhr Jler'rcrBvrlulue By,'rKaHbl lope,'Ibrr r Mvr-
HoBcKr.rri. f lora:arerelr pa3Bul' q coBpeNrcllHr,tx
opofeHHbIx. By"rrKaHo-TeKToHrrrrecKnx ll. Bo31!ro)KHo.
n l.qpoTep\la.l bH blx npoueccoE B pll l luHC tBrterct
c,ra6an ce r:rcNrr.rHocrr. B paglryce 1o 35 xu or n. BfI
g I996 200| rr. 3aperncrpxposaHo ll c, 'raSsrx :eNr-
rerpaceHuir c 3HeprerurrecKllNr K,' laccor\r i( = 5.1-6.9
Ha r,rvor rax 0 20 xv (puc. le). 3rrr :en.rerpaceHrrn
nporrcxoAuJru HepaBHoN{epHo Bo tspcNrcHr. Brrac.'rq-
c rcg  nep l to t r  noBbrureHHoi r  JKTITBl |  rJu  l l  r \ rcc rHor l
cerrcNlr'r.rHocru c rrrcr,rg 1997 r. rro Qrcepaar, l99tl r..
Korla npon3ounu 8 u:l l l  ;cnr,re'rplceurrri. 3nrrrleur-
phr Bce\ Je\r.rerpriceHrt|r ptclro.loA.eHbt B toxHoit ,t i lc-
rrr flitpar-yHcxoro rpa6eHa Hil paccrotHrlr 16-30 xrt x
IOHI3 or rr. Btl.
PE3YJ]bTATbI OEPAEOTKI,{
A-t z optntt.tt oSpa6orttr;tt i ttuut't x. f lvcr.r rnrcrot cn
q  B p e r u e H H b r x  p a A o n  U { ) ( l ) .  t  =  l .  . . . .  N :  t  =  l .  . . . . 4 :
4 > 2. npe gcras,rrrculrlx co6oir cuHxpoHHbre ;tarlrcl
eapnztqrii 3TfI ua orgc,rlrthlx n3Nreprre.rrhHblx Jn-
snsx. Tax KaK BpeNreHHblc p;rgu perrrcrplqlnr 3Tfl
aKKyl\ryJrrpvrcT ocHoBHyro rrou]HocTh cBorrx BapIIa-
rlrrri B Hr.l3Klrx Lracrorax (pxc. l). To ocyulecrB"rlq,rct
nepexoa K pqAanr B flpup:rueuuax. 
.[.rr lro"rv(lcHH;lx
pr lo ts  ts  | |p f lpau leHf l9x  co \paH| | \ r  rc  xc  o6oru l , rc -
HUr. qTO rf JlJ]f l  UCXOJIHbTX p9AOB.
.[a,ree. seegelt BpeNteHHoe cKoJrb3ru]cc oKHo
!a!]lMl!! A,'rr'rHou r oTc.reroB u rporr3tsclcr\'r oncpa-
u| |11  HopM poBKI t  BpeNleHHbrx  prAUB Hr  o  HOpO- lHLr r l
Arrana3oH 3Ha.rcHurr. qro qB"tterct sect6xo,'Itt lrr, l l t
?,teNreHToM coBMecrHofo aua"rlr:a pa:uoltacura6-
Hbrx (rr pa3HopoAHhrx) RpeNrcHHblx prAoB:
l  " ' ' ) : =  V ' ' r r t / t V ' . ' , , ) . r  l . r ' r  V , , j , , , r  l . r ' r r  
r l r r
I " q q  I  < r < ( r ' +  l )
U ' " r  ,  +  r ' )  ; =  V '  1 s  +  r ' r l t  y i , , . r . r . ,  1  I  j , . ; " t . r . ,  | ,  1 1 . , i
Artn .r > I
Yl i ' i  ( s .  r )  =  min , . , , , * , .V ' r ) ( r ) .
Y l j ] - ( . ' .  r )  =  max, . , . , * ,  Y ' { ' ( / ) .
(  l c )
Onepaqun (l) HopMrrpvrcT Ka)<lbrfi tspcl\lcHHoli
p rq :  B  I tcpBoM oKHe taanTf l l l  t |  H i r  cnrH l ' rHh | | r  p i r  i -
Max (SopMy,ra ( la)). a u noc.' lcAyxlulnx oKIIax. cNIe-
ulaeNrbrx Ha oAlrH orcqer RrrpaBo. HopNrttpotsKa npou3-
Bo.4ltrcq roJIbKo,rl.tg cuNtoro rrpittsolo orc'rcrl (.s + , ).
He 3arpafHBar pc3v,' lr,TaToB npellhrAVU{rx Hopr\rrrpo-
eor (QopMy,ra ( I b)). Tcn caNlbrr{ Aocrrrraercs aAan-
Ttur r  t . .  oaHopotHo\ l \  \ r i t c t t r t6 \  BJ I ) r i l ru l t  l t cx ( ) . t -
Hbtx  Bpe\ teHHbt \  p t , loa  B uRHc J t -  rHo i  /  o rc , te roB
ToJILKo c,'IcBa or reKyuler .to.txu. Tlxal rrAeoJ'roflrt
. le  aLrop l tc  HT l lpoB: lHHoro  KHl l  uJ l lnT l l ( l | | r  , i r , le r  co-
6rxtAarbcq l{ Hlr)<c. rIocKo"qbKV oHil Hatle"' leHa ItNteH-
HO Hil B htrleJ'r C H r rC r lpc-ttsccTH lrKolrL,l \ J+{le KTOB. ltc-
o 3nKA 3EMr N l : i:)o-l
llE
0.1
0
-0.1
0
0.-+
0..1
-0.u
K-r  R) ( r ;1 ,  B . r  l | r  H | |c  r  rocTce | |c \ | | |  t ccK| | \  r (bq ]eKToB "HU
I rpo l r r , roe ' .
B gauclr c:rv(lac r\rbr lrcrlolb3oRar'rrr oKHo a/ltrrra-
rluu ArxHori 365 orc.rcroe. ro ecrb I rog. xilx narr6o-
xee ecrecrBeHHoe e o6,ritcrr Hr'r3xlrx .lacror 3Tfl.
Ha puc.3 npcgc'ratsrcHr,r tspcr\'rcHHblc prulbl pa3Ho-
crerl Ten-'rvprrqecKrrx noreHurri lJloB Ha,r Hllqx I (a).
3 (6) n.l (B) noc,'re rprrNleHeH[r K H]fl lr npcutsapll-
Te.irr,Hr,rx onepaqr r ( l). B irrrx pqAax. TapKc KaK x
uo Bpcr\{cHHbrx prAax rrcxollHbrx [aHHhrx (pnc. f).
.lIOEYtUt4H tu,r. r. KOIlbl.-IOBA
800 1000
rrporBJrercs :QQerr ccrouuocrx B BuAe yBeJtrrle-
Htlt itNInJIIIT}'A Bapllauxr B BeceHHe-Jr'IeTHe-oceHHee
llpcNrr rrocJ,rc vqrori.trsoro nepexoga cpcAHccvrorrHbrx
Tc\lrrepitr \p s o6.r i lc-rr, troJoxttre.r LH br\ JHit,rcH r u.
Opror  oHl r . t  sH s t t t  hp i l rHo-p i t  pcu t rk )u l l l  aHt . l t J
crrrHa,'ra .r(t) oflpeAerrcrc'r q)opru]', 'rori I Daubechies.
1992:  Ma l la t .  l99 t l  l :
\ -  lu )
t l t !  =  \  t  I t l
L,/ '
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l i l l
1200 l.+00 1600
Bpelra. cvrxrr or Harral'r i l  perxcrparrrrr - 0 L 10. 1996 r'.
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. r ' " ' u ) =  f  , " " {  r " ' t r y " ' u  r " ' , .  r l r
L
j = - , -
+ \ c t  -  -  ) 4
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3Aecl o qRrqercs HoNrepoNr,lpo(JHr i t t t t t t . ' t t 'uottt t t t .
- eeriarer-roltpQrrulrcHTbl Ha c[-or\r vpoBHe Aera,'rb-
HOCTIi. COOTBerCTByrcUIrre NTONTeHTV apelreur'r t l" '  .
ylt ')(t) lR.raK])rca 5a3rrcnrrntt Qvurulralrn o--oro
vpoBHq. Koropbte IIo]rvqaK)Tcr Ilvrc]\r pacrr)ricHrlr rr
ncpcHoca ocHoBHoir eeirnrer-rpvHxrprn Y1t1:
v'" '(r) = (" ia) "Y(2-' ' l ) , ( - i )
y""{r r l" ') = (.,f ) "Y(2 "r-r).
QvHrrlun Y(1) KoHc'r'pvlrpveTcq TaKrflu o6pa'.]on.
.JroSbr ona 6brna QrrHxrHou lr lrNre"ra eArrHuqHylo
uoprrv e L.( -. +-). f lp 
 
3ToM 6ecnoseqHoe lrHoxe-
crno cfvurquri {\1"'(r - tl"' ) }, clsnH)"rbrx B ro.{Ku xric I
x pacrqHvrblx s 2" pa: Kofluri ocHoBHor Qynxrlurr.
.to,t;,t{Ho o6pir JoBhrBitrb oproHop\rtn bHbtn 6t ltc B
1-.(--. +@). Hanpnrrcp. e c,rrr:
Y { r 1  =  - 1  o n o  t .
(.+)
.  / t  . t
+ r  -1 ,1 ,  r . l j  '  I  "  Ho . rb l re  nPoq l r \  / .
rorla Qoplry,ra (2) coorBercrBvcr pa3,'lo)KeHnkl ctrr-
ua,ra,r(r) no BeirB,'reraM Xaapa. Harr6o,ree norrvJrrp-
Hr,rNl ccNlercrBoM oprofoHaJrbHbrx BeliR,'rer-(pvHKrlnu
ne.urorca QyHxrgru Ao6erun Y(t) = D)(/) nopqlKr ]p.
horopbrc o6,rrAr}or crerlyr()tu t\ l  cBollcrBil\ ' tr l
lDaubech ies .  l9 l l8 :  1992:  Chu i .  19921:
BEhBJIET,AHAN H3
:or,,r. ra;<grrri eerie,rer-xo:$QxqncHT rrNteer IBa  H-
ACKCa: [CpBbrir - 3TO HONlep ACTarr,HOCTrr (x. a BTO-
por l  Bpe\ reHHol r  r rHJe lc  r " "  cper lHcr  ro t rx l  rHTCp-
Ba",la - Hocr'rreJrs 6a3ncHorI Qvurqrnr ty(' ')(t).
Llelt 6oruure flopl]loK BeriBJer-QvH Krturi. Tetu
6o,lee r,ralxnurr oHlr qBrgK)Tcq u. c.'] e/loRareJ bHo.
Arq aHaJru3a 6o"'ree r:ragxr'rx Qynxqrtr oHrr lrvqrle
Bccro floAxogqr. BeiBrer Xaapa HauereH Ha BblAc,' lc-
Hrle pe3Krrx crvnetrco6pa, ulrx Kol\rrroHeHT cufHaJla.
r{cNr 5o"qbure xHAeKc ct vpoBHn Acra,'rbHocrn. relt 6o-
.rIee Kpv[HoNlacuraoHblnr ("Htr3Ko.]acrorHbtNt") Baprra-
rl l lrM ctlrHa,'ra.L(t) B oKpecrHocTu rover tl ' ' '  tr ua scc
Jo, ree  pe t rxo t t  cc r \c  r \  rH i t , rcHr r j .  coorBcrc rB\h)T
;HareHtrx xo:QQr lueHToB (r"l( T'/" ' ). l{cxoqa ll: aHeu-
Hero RrrAa AaHHLlx (p[c. 3 ) n vrlrrbrBilg tlx noArlcpKH\!
To cKa.lKoo6pa3Hbrn xapaKTep. N{r,t corl.rrn Hax6o,,lcc
noAxoAqx+rNr A,'rr rrx aHa,rr3a BeriBrer[,] Xaapa (-+),
B xa.recree rrpuNrcpa Ha prrc.,laJs tr;o6pa;xcur,r
rpa$uxn ucrre,rcr-xoeQSurleHToB BpcNrcHHbrx pr-
Aor 3TII Ha rrepBoN{ rr Ha qe'rrJcprot\t vpoBHrx Ie-
Tlr'r bHocrlr nucJ'le npe]1Bapt tre,r ut ur x npco6pl toal-
r r r r r  r  I  r .  C , rc tver  o r \ re rnrb .  q ro  B  l  l l \ teHcHl t r \  Be lB-
.ler-xooQrprrqrreurog Ha.l-ou n ua 5-orrt vpouxlx
lerarbHocTll (coorBclcrtsvK)Lqrrx trptINIepHo Bapxa-
qrrrr\r c f leprrogoM l6 rr 32 cyrox) rtoqB:lrxlrcr crrcqfi-
Qnvccrue oco6eHHocrtr rIoBeAeHlll cufHaJoR. orJItt-
'  r : t  H  r ruuccr  o r  noac leHl9  ueuu. re r -xor0 tpru leHToB
sr I 3 vpoeuqx Aera,'rbHocrrr (coorRercrBvruT npu-
NrepHo Bapnaq[rNr c ncplroAa]un 2-8 cvrox). 14tnc-
HeHrrr IocreAHltx. r o6qnx (reprax. rIoBTopgK)r lro-
BejlcHrle ucxoaHbrx HopMrrpoBaHHhrx AaHHblx pefxc-
rpaqnrr 3TIl (pnc. 3) x onpele-nrrcTcl. R ocHoBHot\{.
cc3oHHocrbK). Bapnaqttn florcHqnanoB Ha tr3Nlepl-
Tc,lr,Hbrx JruHlrqx c flepuolaN{n 6o,rcc 8 cvrox. no-ert-
l lNroNry. orpaxaK)T ll3treHcHlrr 3Tfl. He cBrlaHHr,rc
c ce3clHHr,rMrl :(rQc rranrr.
B nporlecce o6pa6orxu ecire"rer-xo:$rprqleH-
T i l \1  l | c \o r ' lHb lx  BpeNreHHLrx  pr j luB I  nocJe onep i ]u l l t t
Hopr\rrrpoBKtl (l )) conocrats-,rr K)Tcr raK Ha3brr]acNrbrc
KaHoHll! lccKr'rc BcHB.qcr-Ko3QqlrIutteHTbr. ronVrraK)-
qtlect B pc3v.rrbTaTe aHaIu3a KoBapIilq|oHHbrx t\I: l-
TprU tscriBrcr-KoecpQrrrlueuros Ha KaxiAot\t vpoBHe
r leT l -1bH(rCTl r  \ l cTo lo l \ l  K i lHoHt | , rCcK| | \  Koppc. l rq  l l .
Kasosu.recxrre BerlB,'rer-Ko3QQnqlrcHThr AaHHoro pr-
la li sr-r.ltc,'Iqto.tcq xax rrncirnsre Kol\t6ltHautlt Bcrlts-
rer-xo:QQuqueuroB Bcex npoqux BpcNreHHbrx pr-
. lO l J .  l l p l l '  lC \ t  I | i l p i l l \ l eTph l  rT I IX  J l l tHC l tHh l x  l i 0 \ l o l  t i lU I l l l
ollpcAc,,rqK)Tcfl u3 vcJoB[t ]\laKc[NlvMil 3HaqeHttt Nto-
,rly,'rs Ko3QQrrulrcHTa KoppeJrrltJrI v((t. ct) NrexAY
BetrB,rer-Ko3q)q)rrqncHTaNrr.r pi lccNtitrpl l tsacrroro pr-
/Ia I  n,rI lHeriHoli  rorrSurarlrreri  BeuB.ncr-Ko3Q4)xr1r-
cHTou Bccx npoqltx pttroB. 3.ra gc,rrrqrrHa 3aBnclff  or
l lHACKCa ypOBHq ACTa,'rbltocTrr Ct u OT rrapaNcTpa T
cKorb3rulefo BpeNleHHofo oKHll.  I locxo,tsxv 1. l l  ro-
RilprrarlroHHbrx narpuq 6epvrcl Irx ulr6opo.rHlre
rr l tc H K I t .  TO BBOII lTCt I  l i l  J 'r l t  \ leTp :1.1 rUpt tT\t l l  L,, , , , ,  lU-
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Orlrerun. .rro eeiis,rer Xaapa (:l),{8.'rrercr BeriBJe-
rov ;lo5curu 2-ro rropngxa (/) = I ). ypoBeHL, AerarL-
Hocrlr rpv6o Mo)KHo accoqlrrpoBarb c rrcprolo[1 xa-
paKTepHbrx Rapuaul{tr crrrHa"ra B oproroHan r,Ho]\I
Be[BJeT-ilHil, ' Iu3e qucro raK[x lrepuolloB cvulccr-
BcHHo llrcHlulc. uelt a <Dvpre-aua,rl-:e. Kaxgoltl '
vpoBHK) acTa,lbHocTu l\{o)KHo conocTaBtlTL, HeKoTo-
p-t-ru qacrorHvK) rro"rocv. Ileurpa"lbHafl (lacToril
JTOI t  noJochr  | |NreeT nep | |o r . t  | l r  rvcpre \ rb r r l  B  c r . l IHr r -
uax nHTepBil, la AxcKperr'rSaqxr ) piteul[i 2". rgc cr =
= l. l. ... - HoMep ypoBHr ltcra"rlbHocru. Titrurr o6pa-
tsrre lHrepBa,'ra l- p + l. p],
=  o  a : r r  A  =  0 . 1 . . . . . ( p - l )  
( 5 )
I
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( a )
( f )
KONL,IJ'IOBA
0.1
-  0.1
-0.8
0.-1
0.:l
- 0.2
1 B )
0..1
0.1
0
-0.2
0.-1
0..1
0.2
0.1
- 0..1
0.6
0.8
0.,1
-0..1
0.2
0 . 1
- 0 . 1
-0. l
-  0 .1
7 3t)
Pnc . ' | ,Bc | tBxcT .Ko3Q+I |q l | cHT | ' IH i t l ' o | l ( c - . r eB { }u | l l J -o } l ( cnpaBa) \ ' poBH 'x l e ' t a IbHoc . t t l ( i J l I ' I I c x ( } ] l l I L ' I ) ( ]   a  l | L | x I ( ) c Ie
orrep{uxn oepexoll i l  x rrpIpi lucrrrM n Nri lcufrt6npoBiHnr: (a) "rnHnr l ;(a)) nnHnr ]:  (B) nrrHng J: (r) pe]\ '"rbrl l r  po-
. )acTHoi i r rpc f lq l tnc I | rH i l - ' I ( )BH: l ( )TAeIbHLIx - ' I I | l I | l ' \ . I ' , I cno IL3oRaHr , I3e l iB ,1eTLIX. lpa . ! ,1                                                                  
L , , , ; , ,  =  10 .  t lo  ropr t  lo I ITu  L I ro I i  ( )c I I  noKi l l i l l l o  BpeNl t  B  cvrKa) i  o r  Har lana perncrpa l lnn  0 l . l0 . l9q6r ,
100-lol t3l IKA 3E\1,' l t I Jv" l
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por rrpeacraBureJrbHocrrr. flapanrerp L.,'n onpe,rleJr-
er \ ' t  l  H It  MaJI bHo ,4unvcrt l t \ loe Ko.t l t  t ]scrBo se t i  R.r er-
ro:QQuquenros, lrcrroJrb3yeNroe r.nr Br,r6opo.rHorr
orIeHK[ KoBapnauuoHHoli N{arpurlbl Ha paccMarpH-
BZIeMOM VpOaHe AeTaJbHOCTT'I BHyTpn CKOrr,3qrqerO
Rpe \ reHHoro  oKH l  tAa t |T tqu  
 
l tA : tHHo t  An l |Hb r .
B pe:y,rsrare coBMecrHr,r i  ulHi lJrr3 BpeN{eHHbrx pr-
lIoB MO)KHO OCyUeCTBJqTb Jrrr[rl, I,'rs HeKOTOpOfO(rrc,,rr nepBbrx rpoeleri nerrJlbHocrrr. o6utee qrrc.ro
KOTOpr,rX 3aBl{CHT OT Ar[Hbr tspCMCHHOfO KHa ]1
3HaqeHrrr rropora npcacraBure,' lbHocrlt. Mlr rtc-
rro,rb3oBil"!n 3HaqcHuc L.i" = 10. Taxoe :saqesrc
L,,,,, npn AJrrrHe oKHa aAanrarlnrr r = 365 no:eo,'rqer
lH l . r rJHpoBarb  nepssre  5  vpoBHex aera . lbHocr r r .
npuN{cpHo coortsc'rcrBvrcurrrx BaprraqrrqNl 3Tfl c ne-
prto/laN{n 2 32 c1'ror.
B,qanuou pa6ore l l lr cflo"rl l,3oBa.rlu ts Ka\ecrBc
\ tephr  Ko. rncKTrBuocr r r  c lp r r tu r r i r  rcxo j lH  br  \  o r r  H ; t -
"roe 3Tn Ha orAeirr,Hblx JruHHrx Bcrnr[{Hy K(T. o)
l lpOrl3BeIIeHUe N{Olly,'Ieri BCeX [IOKOMIIOHeHTHbIX Ka-
HoHr'rtrecKrrx Koppe,'rqqrfl i  v[(T. c). Berrr.rHHa K(T. c)
orleHuBilcTcr BHvrpH cKo,lb3qulefo oKHa aAanTaullx
J1,rrrHor-'r r orcrreroB u Lttlccr r B KaqecrBe HoMcpa or-
criera npaBofo KoHqa orHa.3ra ec,'ruquHa N{oxer rrpr{-
HuNtarb 3HaseHl.rt or HVnq Ao eAriHrlrlbr. IIpn :rou.
qell 6:rttxe ee 3Haqeurre K eAr{Hr'rqe. rcll 6o:ree rol-
.rrgKTTTBHt tMIl tts.i lqloTct Bapliaquu ucxoAHLIx ,tIaH-
Hhrx  aHyTpt r  apeNeHHoro  oKHr  ,q . t I |Hot l  r  oTc , teToB.
Dacro,'ro)KcHHofo c.neBa oT ToqKIl T.
Kporue roro, A,'lr Ka)K,qoro vpoBHr Aera,'lbHocrrr
Ct B CKO,'Ih3tU{eM BpCIteHHOM OKHC Blr l  r l  rrc-qt, lacb
l cpBag  r . t aBHag  Ko \ rnoHeHTa  K lHoHr tgccK l r \  Bc i rB -
,ncT-Ko3(pQ queHToB Bcex i lHul.Jr lr3f i  pyeNrbrx BpeNreH-
Hbrx pr{AoB - TaK Ha3brBaeNrbre afpefnpoBaHHbre
aerr  n. rer-xo rQ{r  urc HTr, r .  O6pr ruoe BcrrB.  rcr -npc-
oSpa:roaaHue arpcrnpoBaHHblx scr-ia,rcr-rcooQQu-
u  eHToB, l ae r  co6c racHHo  I rpe r rpoB lHHb l l  c r r  H i t . I
(AC). fpaQuxri arperrrpoBaHHoro curHaJra u arpe-
rrpoBaHHbrx Ber'lB,'rer-Ko3ql4)rnlrreHToB Ha Ka)K]lort
vpoBHc AeTaJrbHocTu TaKxe ruofyT cJyxrrTr, rrHIIlKa-
TOptMtt BcnrccKOts Ko,'r, 're KTl| tsHocr B:lp :lurr l |c-
xo ,qHbtx  p r^oB Ha patHbrx  aper \ rcHHbrx  vacur r l rJ l r .
Ha pr,rc. .1r f lpegcraBreHbr rpaQuxrr arperurpoBaH-
l) I,I ronr-rno,rr 1997 r..
l) ABr)'cr-ceHTq6pr l99tt r..
l )@enpars  1999 r . .
-l)Mair-ruons 1999 r.,
5) CeHrq6pb - rr. oxu6pa 1999 r..
6) Mair 2t[0 r..
7) (icuu6po 20(X) r..
l l) Anpe,rs 20fi) r..
BE14BJ'IET-AHAJ'II{3
Hbrx BeriB,'rer-Ko3QQnque uroe ua l-olr rr .1-or'r ypor-
Hgx aeTaiIbHocTtl A"' l r  aHa"lx3 pvcNrrrrx Tpex BpcMcH-
Hbrx praots.
C.regver oruerurb. qro Bcc onepaultr. Ka(rccr-
BeHHo nllcaHHbrc ebrtuc.6sr,rrr pea,'I[3oBaHbl B po-
6tcrrov naprrasre. [Ioapo6Hocrrr Bbl.lrc,r rc,'r bHo
TexHo,'rorrrn uoryr 6urr uarigeHsr s crarr,e [Jlro61,-
runrs (nr . r . ) ,20021.
Ha puc. 5 rl:o6paxeHrr rparlurur. orpa)Karcrqltc
pe3y,'rbTaT npoqelypbr afpefaqux rlcxoltHbrx AaH-
Hl,rx perncrpaurru 3Tfl Ha rpex ",rusrrsx nvuxra BfI
nptr lcro"rlb3oBaHulr tscrrB,rcrots Xaapa u :uaucurrnx
r = 365. L.i" = 10. Iloc,reAoeare.rrbHo cBcpxv BHU3
npe,rlcraB.rreHbr rpaQlrxrr co6creexHo arpernpoBaH-
Hot-o cl l fHaJa rJ fpa(puKlt N{ep KoJ't",rcKTrrBHocrII  Ba-
prraqrri K(T, c[) Arq c)| = l. .... -5.
OECYXAEHI4E PE3YJIbTATOB
OBPABOTKH
Ha prrc.5 o6parqaror Hil cc6q gHrrtnaHlre 1ea :Q-
Qcrra r u3rlreHcHr.lr arpernpoRaHHofo c rHarra u
K(1. (I). KaK \repbr KoJ"qeKTuBHocrn rroeeqeHnx 3TII
Ha pa3.rrur{Hbrx ypoBHqx,rlera,'rbHocrn. f lcpsr,rn arp-
QeKT npoqB,'rqercg B Hail ltqll l t gecro,rlrrrx c:ra6o-
BbtpaxcHHbt \  11HTCpts t . loB I |oBbr rxcHHbtx  3HtL{eH I l
BCl tB lc rHon \ tepbr  Kor  cncHTHocr r  tp lc .  5 l  t .  vxa  lu r -
ts : lh )u l r \  H ; l  \Bc- r l rL reH c Konr rcKTl tBHbt \  s lp r ra r t r r i , i
3Tf[. :agaHHr.rx BeuB,'reroNl Xaapa ('+). Bropol:i :$-
QeKT Bbrpaxaercq B aclrHxpoHHL,rx BcnJecKax yBeJrr-
qeH[q N{epbr KoJrreKTlrBHocr}.r noBcAcHrrr 3Ttl K(T,
0)  a . l , i  p r r . l f lqHbrx  0  c  TcHtcHure [  l t x  l f l t rp tu   c
6olcc Hu rxoqlcrorHbrx reproaoB x cio,tcc gr.rcolo-
qacrorHbrr\r (pnc. 56-5e).
lTtveueuue AC e ceasu c cctic.',grynttctnurt. Ha
puc. 5a cuge"rarcTcq BoceNrb rrHTepBa.rroB rrporBJre-
Hrrq [oBbrureHH],rx :Ha.reHnri AC c aun,rlrrvlaltr
>l0.l l. -)rrr rHrcpB;r,,rbr {uoK:r rrHhr urrQpar,lr co
cKoOKoli) conocrats"' lcHhr c Nror' lcHTar\{tr Bo3HuKHoBc-
Hl r r  c | | . rbHhrx  Je \ t . te rpgccH i .  IKTTJBt |  i tu re r ' r  \ tec r -
Hoi ceircMu.rHocrlr lr frrApoNrereopo"rroruqecKuN{rr
VC, ' IOBIT'MTI:
9 l
flpoBeAeHHblri aHa-rrr3 noKa3brBaer, qro \Be,rt|qe-
Hre KoJr.rreKTuBHosru Bap aqxir Ha rrHrepea,re 3)n Qre-
Bpa-re lgqg r. \tor.ro risrru nsuslruo noAroroBhoil
AKTrrBn3al{rrq Nrecrroti ccircMri.Ilrocrx
Ocaaxu
3eu,rerp:rcerrrre 8.03. 1999 r. (  l  )
Tuttrte clcla
Ocalxrr
Taattt te clera
'falt l te 
cnet a
clt,rr,Horo 3crlrJcrprrceHnr 8.03.1999 r. {,\& -j). [-,rr oro-
fO lClvr, 'rcTptccHrrt I lIO,!VqeHil N{aKCtINlaIbHaq BeJrl-
vrrHa pacverHori gcQoplraqlrr ts pilr loHe n. Bfl ua
,l7 = I rrec.
i/ = J ucc.
iI = I nrec.
,l1 = I nrcc.
,lf = 1.5 rrcc.
lf = I uec.
11 = I ncc.
lf = I uec.
I
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. 1 0
.0lt
.06
.ol
.02
0.5
0..1
0.3
0.1
0 . 1
0
0.
0.
1
0 . 1 2
0.08
0.0.1
Ypoocrt 2
l ' p o 6 (  H 6  1
Yponern ,3
Ypoocnr -1
l + t 0 |  815
Bpcrra. cylxrt or na.ra"ra coulrecluoir perncrpluxrr 0l. l0.lc)96 r..
npitBb||i LoHeU tsncNrcHHor (r oKHit An H(ri 365;lHeri
Pnc.5.  P()6acr ,u i  Bet tB"rer-arperrrp()B r i t i6rr i  crr rHr-r  AC] (a)  n rBo"rK)qnr n l r r I | ls ! !cHIq pr ' ; . rcrHLr\ , ru( jHi)k n()K()vrr( ) -
l | e I t T u t ' t \ K a H ( ) H I l r | c c K l t x K ( ) p p e ' l I ' l l t t t i K ( T . d ) H a p l ] . n t ' r | ! 6 l \ \ ' p o B H , \ j l e T a . n L l | o c ' t                                                                                            
H l r r r  cr . r rhHLre JeNr,rreTprceHrtq (HoNrcpa coorBerc ' rBvk)T Hor\repa\r  Ha prrc.  I  I  B Tx6nnI le) .  I ]eprnK:r- , rLHl , rN,rr  crpcj rKar\r r  n()
K i l } i l H h l ] e N l ' j t c T p ' c c H r r a 2 0 0 0 r . o I n ( r l i : l l n t l a ) . f o P n ] o H T a . n I ' H a ' n v H K T t t p H . ' - l t t | ] l l , - I I ( p l l u ! ' l ( T I l k l l ] . l u | l l t \ i .   c r l ] o I l c e I I c N l I ( I -
Hocrrr .  UxOpirr r r  co cKof)xo!r  oa)o?Hlr , reHbr nHTcpBanLr nporB"rcHI| r  n()BhlrcHHLr\  3Hn.rcHnn A( ' r r  K(T.  ( / - )  n()rcHcHrtr  cNr.  B
TEKCTE.
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craJr[n ero rolroroBKr'r (prrc. 16. ra6,rnqa). Yne,rlr-
rreH[e aNrfirtrTv/lbr AC e rtoHe-lrrc:re 1997 r. (unrep-
Bt . l  I  r )  npe tuec rBoB i t . l o  i tKT I tB I t  | : t u | | r  \ r cc rH ( ) l t
ceI--IcMH.IHocru l I  l \ tofJo 6[,trb Br, l3tsaHo vBeJIqeHreNt
Ko,r,reKTfi BHocrlr Bapraulrr lTf l  sc.rc. icrnrrc rexro-
HUqecKllx l l  col lpr)KcHHl,rx (p,rrrcruo]l l rHal l I Ir lecK}lX
trpoqeccoB e nrxlHoir vacrrr I IaparvHcKoro rpi i6eHa.
l4Hrepea,rrr 2)..1)-6) lr 8) npuxogarcr "nu6o ua repn-
or . tbr  BeceHHero agH| | r  cHert . . t t t6( l )  Hi t  r rcpxoAr, r  Bht-
naAeHlrq o6n.'rlxlrx :QQexrueuux oca;1ron. Taxnu
o6pa:on. ,rnuls s l/8 (0.125) c,rv.race rpoqBreHl.ut
rloB[,tuIeHH[,Ix 3Ha.leHuti aNll IJ'r l.rrvA br AC ltoxer
IpeAllo]raflTbcq cB93b TaKofo ctlfHajla vBc"'lnrlcHrrt
Ko-rrneKTr{BHocru B rroRejleHrru 3T11 c noaroroerou
cI|rIbHof o 3eNl.rIeTpqceHuq.
OOrqan n poqo.r;,r< r'r c,'1 b H ocr rr rIpoqBreHut IIoBbr-
ueHHhrx Be.rIrrqrlH aNln,'Inryllbt AC cocras"rrrrcr oxo-
.'ro Il.5 lrec., r.e. 2211, or Rcero BpeNreHll Ha6,'rrc[e-
Huri. pitauoro 56 uec. Ec.qu yqecrb. rrro u3 Tpcx Hau-
60. rcc  c  . rbHL l \  rL . \L tc rp tceHl | | r .  r rpo | |  Jou lcAt l  t x  i t
t spc \4 t  r r l cKTpo fcnnvp l l , rccK l | \  Ha0. r  u leHt [1 .  . t l ru t  u
rrcpea Lr-lHr\l rcMrrerprceHrc\r HlJ,tloal.tacs ltro-
BEI,lBJIET.AHA"[ H3
ua.lrl AC. ro oqeHKa BepoqrHocrrr ycnerrltHoro npo-
rHo3a cocraBJrrer l/3 = 0.13. Orco;a aQdtexrns-
HOCTh  npOrHO, l r po t s i lH lH  C l | r bHbrX  Jc r . l , l eTp tceH l t x
Ha ocHoae TaKofo Ip[3HaKa. KaK rror]brrf lcHrrc i l r \ l l r-
,rrrrryqu AC. paaHa 0.33/0.22 = 1.5 rrpu tscpoqrHocrrr
cBr3lr "npeaBecrHllKa" - aHorua,rurr AC u crr,rrgrrx
3cl\r.rerpqceHur 0.135 [fyces. 197.1]. 3ror pe:1'.rr-
Tar noKa3brBaer BecbNta cJaovlo crarxcrr(recKvK)
c B 9  | b  H I t  r h o , r i l c T o T H b r \  i l H o \ r l J ' l | r I  v B c J l l l r l c l  l r  : l t \  l
, r t t rv ls t  AC r  o r . rbHbrx  le r , re rpaceHt t t t .  : t  r l t  xc
yKa3btBaer Ha croxiHocrb u nruorotfaxroplocrl
SoprrrupoeaHna Ko.rr, 'reKTnBublx aaprrarlrir 3Tfl a
pal'roue n. Btl. t lpu 3Torr BKi'raA rrporleccoB noAro-
ToBKU crr, 'IbHblx 3eu.rlerptceHtrn s noBsrureHue (16-
ulerir xo.n.lerrnsHocrrr aapnaqrrri 3TfI uaxo71urca,1a-
r'reKo He Ha [IepBolrl NleCTe.
('rttp.t t;ttttptt u .!u?pdrlrtf l rtJ.v( Hr'Htui.u17)1,/ l..u.i-
.7aKt111t6Hocn11t ottpuurqtrti 3Tfl. Paccuorpulr ape-
MeHHbte uHTepBa"rlbt II ncplloAttrrHocTb IIpoqBJ'IeHtI9
rroBbr[reHH[,rx Be,rxrl l lH K(T, ct ) Ha pa3ruqHbrx vpoB-
nax n 1prrc. 56-5e ):
IIpogo,rxule.,ruuoc rl
' lrr = l2 rlec.
lfr = 6 rrcc.
.\ft = I Nrec.
-\7'. = I'l rrec.
lZ1 - 2 Mec.
1 f ,  =  |  Y" .
A /. = .l ruec.
l7-l = I Nlcc'
jfr = I Nrcc.
47 ,  =  5  r rec .
11 .  =  9  r rec .
l l l = I N t e c .
If '  = 1 "t...
3clr,rcrpacerrrra
N i l u l
N , ?
l:-nrra l(XX) r.
N : T
I r-rl lre ]000 r.
,\! l
1 1 !   r r 2
l\r! l
2 r-rlrq 1000 r-.
I 3-urre 1000 r'.
KOTOpbIX OTIIC(raK)TCq rOBbrrUeHHbre Be"rI r l l rHLr ptc-
vcruurx geQopuaqlri n parioHe n. Bfl.
I lpols,rexnc notsbll lcHHbrx BeJlrrruH K(T. o) Ha
rrHTeptsarax tsTopori rpvnrlhr (AL1 He csnrauo c ce-
3oHHocrhrc lr" 'Irr c rrr,qpoN{ereopo,rorlr.recK]rNru (paK-
TOpaN{rr. u"rr Hnx xapaKrcpHa onpele.rreHHar fipu-
vpo ' rcHHocTb K I ]en [o ] . l i l r \ r  vc t | . l sHt rH c ( l l c \  t , t cc \o t l
AKTTIBHOCTU TI K NIOT'CHTAI l I  BO3HIIKHOBCHUq CTUIbHIJIX
Jc \ r . rc rp rceH I t .  14Hrcps l . r t r  loubrL l rcHHhrx  rHt ' teH l t l
K(T. c{.). ItpeAruecrBvK)ulre fiJr RKJ'ItoqaK)ulre clr"rb-
Hbr l :  Jc rncr f r rccHr tq .  ouo,Ha ' reHbr  r l p r rc .  5 , - r -5e  x t tp -
ur rv r r  r r r rQpavf l .  l l l ec ' r l  r r r re  pu : r . roB Br lJpu l t  rp \   t  r
It3 cetlt ltr l6tl rrpeAutecrByK)T cl.rlt Hbll lr 3cr\ 'rJ'rcrprce-
rnrNr., 'ru6o rrx BKJruqalor. 3'to lro;xcr vKit3btBa'fb
H t  T ( | .  ' r T O  \ B e . ] | t L l C H  e  K O I r t e N f l t t s H h t \  B l l p t t i l u l t i
3'I- 
 
Ha pa.l:ru.rHbrx vpoBHrrx leraJrbHocl.rr r\ro)ricr
9 l
YpoBelrL I
Ypoueul ?
Yponer r r ,3
Ypoeens J
Bpeun rtpolu,reurra
l) exrr6pb 1997 r.-cenra6pr 1998 r.
l ) Nrap r agrvcr l99ll r.
2) rrro,,rr 2000 r.-uari 2001 r.
I ) Ae(a6pb 1998 r.-Sceparr, 2000 r-.
2) rvtat-r r rusu 1000 r.
3) Nrari f00l r.
I  r  n , r r i rp r ,  loo$  1 .  Qc.6p116 luou r
2) rrro,rb aBrvcr 1999 r.
3) AeKa6pb 1999 r.-rpcaparr, 2000 r.
I) Hoqa)pr, 1997 r.-anpens 1998 r.
2) rrrc,rr, 1998 r'. rrapr 1999 r.
-j) rrt<lrrr, rrro,l,2000 r.
.11 noa6pr, 2000 r.
) ' pooen l5
f lpolo,rxrrre,rlHocru AI rrurepaaJ'loB rroBrrr[reH-
Hb lx  Be j l l i t I t IH  K( f .  d )  u3 lveHqrorca  or  lgo  1 ,1  veCg-
r tc ts  r p t  t l cnrKr rc r  H l  . lBe  r  Pr  nnr , r .  K  nepBol  rp \  r -
ne orHocrrcr rrHTepBa,lbl Af, q,rrrHori l-3 l lecrqa (6
rrHTepBa,'roB). Ko BTopou rpvnne orHocrrcr [HTep-
ea,ru c 47. =.1 l i l  rrecqrlee (7 rrHreptaror). Eo.rl-
ularr (lacrb r{HTcpBar'roB I-ol-r rpvnnr'r (5 rr: 6) rrprrxo-
J  TCT HA BCCeHHC- , leTHl tC r \ rcc rqhr  V l i r  r r r r r t t s . , t t r6 t r
Ha noa6p;. l,Ix nosa,reHrre lroxcr Slrrl o6yc,'roB.[eHo
ceioHHbrllr Saxroparlr lr3NleHeHr'lr 3Tfl ra cqer no-
nsrueurra oSaogHeHHocrrr cpeAbl ll aKTlBn3aUlr.i i,rleK-
TpoKnrrcrrtlccKrrx. rroHuo-gu$rpv:lroHHblx lt Ap. npo-
UeCCOB. B OCHL,BHOT\| .  B rOHC : lJpi l lUf l  t  n i  tOHt H36.thU(-
Hlni. Blrecre c rert, HeKoropblc u3 3Trrx nHTepBarots
(Hanpnr'rcp. l) yposeus 3: 3) n J) - vpoecHb 5)) rpea-
ulecrBoBa,'rr 3eNtrcrprccHHrl\r 1000 r. (Ta6,'rrlqa). l,rt
I
oIt3t'IKA:]EN{.rtH N I 1001
9,1 . l  IOEY l l l  14 H ( \u . ) .  KOnbl , r lOBA
orpa)<arb KaK lpoueccbl noAfoToBKrl clt, ' lL,Hbrx 3eNr-
,rerpaceuuir. rar lr rrx nocrccricNlHrccruc :QQcrrlr.
B u:rresenrrqx K(T, d) (pnc. 56 5e o6pautaer eHrr-
MAHIIC NOCJIEAOBATE,III 'HhIi I  NEPEXOII BCTIJCCKOB NTC-
[ - \ h r  KonneKT  BHocT t I  c  H l t  ]Ko r t t cTo rHb tx  \ poBHc t t
irerarbHocru Ha Bcc 6o,,Iee n 6o, ' Icc BbrcoKo.racror-
HF,re. OrrreruNr..rro B J'rnreparvpc ro uccxcloRaHrK)
KprrrrrtrccKrrx sB,'reHr i raxas 3aKoHorlrepHocrb (pocr
, r : t c ro r r , r  Ko , ' t . l eKT l tBH t , t \  Rap I | a l t | | | |  )  I t  JBec rH t  . t tBHo
l |  \  xC   C t t o . l b  JOBA. ' I JCb  t r . t t  JHJJ '   l | t J iT  K3K  reOf  tB t t l e -
cKlrx. TaK u r luuaucossrx gaHHrrx [Johansen et al. ,
1996: Sornette et al. .  19961. npaBAa. BHc pauoK l lrHo-
foNlepHofo aHaJrn3a AaHHbrx.
OcooeHno npxo :rrrr:og rarori Nflrrpaqrflr (l)npo-
tRJ,rrcrct Hil )putsHr]( lcTt.rbHLrcTll 5 l. cc.rrr rl ee
Haqa,qo [prrHrTb coBNrccTHoc [potBrcH c IHTcpBa-
"roe I ) ri 2) Ha ypoBHe 5. 3ror ecnrecx o"reHqercq Ha
ypoeHe .1 coBNtecrHhr\r nporBJ'reHrreN{ rHTepBaJoB
rroBbl[rcHHbrx Be"qlrqrrH K I ) - 3). 3aren Ha vpoaHe 3
Bo3HtrKaK)T rHTepaa,rlr I ) rr 2), roroprrc cncHrK)Tct
AJrrTejrbHr,rr\,r rrHTepBaJ'roNr 2) na vpoaue 2. [ 'rurerl-
HOCTb TaKtiX [pOqBJeHUU r{rrfpaunr B BnAc npoxon-
; ,K l r re . rbHbt \  noabtueH i  Be . t l tL l IH  Kr  r .  G)  Ha orJe . tb -
Hr,lx vpoBHqx cocTaBJIteT nopg/IKa oAHofo-aB_vx ,IeT.
Or.rcr"russrri N{aKcnNrvM K(t. 1) Ha uHTepBa,'re I ) B
xourle 1997 l99ll rr. uoxcr 6srrr, rrpors,rcuucr'r
npetrbl,t lvulcfo l l l lK.'r l \ l l trpilUtiH tt,ttt trtoxC,r Jt-t 'ru tlu
cBq3aH c TaKUM rlporleccoNr. ecnrr npoqBneHr'rq N|rrf-
paqHrr ofpaHllrtcH[,I B o6,'Iacru orHocnreJbHo N{a.]Ibtx
neprioltoB eapllaquri 3Tfl.
MeHee srrpa;xeHHbrri qrK,'r N{rrpaqrli ( l l) lreprr
KOJIJTCKTTTBHOCTTT K(X. (I) Hao,'rrclaeTcs Ha VpOBH'{X
5 -1. uaqunas c rrHTepBaJroB 3) u.1) Ha vpoaHe 5.
HarrSo,'ree Bhrpa)KeHHbrn unKx Ntrrpaqrrr (l) ruor
6sIrt csr{:aH c Bo3HrrKHoBeHrrelr cu,rlgeiuero Koo-
HOTIKOfO 3CMreTplCeHHt lt BbI3BaHHbIMU N{ feo,qU-
Ha\ r l recKI r \ l t  nDoueccau l t  e  loHe co , l , , teHeHt tq  T t t -
xooKcaHcKori n Ororolropcxori n,rnr. Ha pcrrro-
Ha-rlbHyto t\{acurra6uocru npore,rcHur raKnx nporleccoB
\ Ka lblBaloT. HnnpllMep. l l  J\leHcHtl, cK'JpOCrClt ncpc\1e-
uleHrg KaNrqarcKrrx GPS graHruri llo rr nocJ're KpoHorl-
Koro 3eMrcrpnccHm lcordeev et al., 2001j. Meucc ssr-
paxeHHhrn qrrKr'r Nit,trpaqrlI. ( l l) rtpc4ruccruoua,r
crrJbHol\rv 3c1\.rJ'rerpqceHlrrc u. 10.100 I r.. npori3orucA-
rxeNty nocJe 2.5 ,rernero orHocr.ne,'rhHofo 3ar[ulbfl. rr
ltoxe.t 6lltr, cgq:aH c rtpoqeccaNtr ero [o/lroroBKrr.
B rrr s.rcu lr r,rc oco6elHoc.rtt crpvKTvp ts:tprtqll l
AC l |  Kr  r .  o  t  t  K i tK  \ rcpbr  KoJ , r . leKTt |BHocr I  Bap au t  l
3Tfl so BpeMeHHorl r.{acroruori 06,'racrqx), orpa-
)KAKlT. rrO-BlIAlIt ltONtV. 3BO,'IIOUUIO HeKOTOpO|O npO-
uecca. oSecnc(ruBal{)qefo BpeMeHHvro H3MeHqt{-
Bocrb rIvBcrBureJ bHocrn 3Tfl x ccricl.rorcKToHrrrre-
cKrrr\r rporleccaNr. Tarnlr rrpoqecconr e parione n. Bfl.
cKopcc Bcefo, BbrcTynaeT pa3BrrTne fHAporeo,' loru-
,rccKor crp\ KT\ pbt  
 
f l t.DpoTcpMitJl LHolt clrcrc\rbl
f laparvucroro n Kapslrnlunucroro rpa6eHou rrog
BItrqHUe KONrrrJ'reKca TcKToHn(rccKlrx. BvJ'r Kil H rr tr e c-
Klrx rr 3K3oreHHbrx q)rKTopoB. Bbr3brRarctlllrx leq)opNflr-
poBaHnc feonofrj(re cKofi cpcAbr pauoHa HaorloAeH H.
Ynpvroc rr Hcyrrpvroc gcQopnrrpouaur'rc pa3Houac-
ulaSsrrx frrlJporeo,'rorltrrecKxx crpvKryp Bbr3brtster
Baprlaqllu QrronTloTluHanurvecKoro pe)xuNra. aKTrr-
Blr3aqlrro frrapofeoAnHar\rtrqecKUx rr fa3()-fulpofeo-
x lN l tqec l I IX  npoueccoB.  np l tBorq lu lx  x  o6u l t tv  r r l -
NrcHeHlurrr{ s duguro-xrrl lr.rccKon oScraHoBKe B
parioue n. Bfl. Paaerrrrlc cpaBHr'rrc"'n Ho r\ 'rcA,'rcHHbrx
ce[cNroTeKToHr.lccKrrx lr Bv.rKltHoTcKTOHrIrrccKnx  po-
ueccoB. conpoBoxqlalouuxcq le(popMrrpoRaHreM
Q,rronlouacurqeHuoir. rereporeHHoir H [orlrQa3Hor
cpelbr. Nlo)KeT corrpoBo)qlarr.cq NlexaHo3.qeKrpu(rec-
xr||\rr rrpeoopl roslHlrrMH  plr Buvulcfl ponI| r, leKTpo-
KrrHerrrqecKnx rr ronuo-gnQ;QvrroHHblx upoqcccoB
[3,rexrporrarHnrsr,re.... l9ll]; ( leerog n Ap.. 19971.
3AKJIIOItEH14E
-f  pro eupaxcuubrlt  aNll .nlrvAHbll \{  ct l fHa"' IoNt B
l{cxol lHbtx BpeMcHHhrx pagax 3Tfl  ,{Brqerct ce3oH-
HOCTb. KOTOpaq [pOtB,' IgeTCg B HII3KOqaCTOTH],rX r3-
N teHcH l t r \  cpe rHecv ro t lHb t \  JH t , l eH l r i  pa  JHoc rc  r l
TeJIJIVpH(ICCKIIX [OTeHqUaJIOB Ha OTne,' IbHbIX JIUHUTX
(prrc. 2) x B vBe.rrrecHfirt  aucrrcpcun Hopr\ lrpotsaHHbIx
apeMeHHbrx prAoE ts BcccHHc-, '1cTHe-oceHHee BpeMq
(puc. 3). 3S$exrbr cc3oHHocru oco6euno apxo npo-
tB.' lqlorct Hl . ' lrHllqx I tt -1. g lteglureu crencHlr H;r
,ltrHttu :1. 3ro. cropee Bcef o. cBq3aHo c .toKaJIbHbIl\ 'rx
ocodcuHocu l r r r  c rpoeHl t , ; t  c leaLr  I  p r loHax l t  JNtep l r -
re,rrnr,rx JtlHlr-'r. xoTopbre, B cBoK) o(rcpeAb. BJrmK)T Ha
JoKarI[,HbIe oco6eHHogrrr ltrrHzllltrKlr o6BoAHcHrra no-
poA 3oH!,r a3parlrru rl onpeJleJrK)T l\{o3aHYHvK) crpvKTv-
py Sououurr Blpnuurr lf l l . B nosegcHur Berln'qer-
ro:QQnqrreuros rr Bper\{enHbrx pq,qoB rrx arperaqrrr
(puc. .l) ce3oHnrrc sQQcrrr,r Bbrpaxalorcr 3Ha(lnre,'rb-
Ho cqa6ee. ,'Iu6o npaKTuqecKlt He fipoqBirrK)Tcr Ha Bblc-
rrltr{x vpoBHrx Aera.'rlHoclr. 3ro yxa:rrBaer Ha ro. (rro
a[roprrrr!{ pooacrHoro BeliB,'rer-arperupoBaHUq ruHo-
IO\ lCpHbl \  p t [OB rnCKIpOT( .1 . Ivn l lqeCKI lX  HAO, ' ] tonc-
Hrr'r [o3RoJrer oc,'ra6HTb IlpotB"'leHHe Hau6o,'tee
"\totrlHou" Hu3Ko.racrorHori rroNrcxl{ lr Br,rAcJlnrb c[Ie-
qtrtpttvecruc curHa-'IbI yBe,'IUrJeHug KoJJeKTnBHbrx Ra-
prraquu 3TII Ha pa3JHr{Hbrx ypoBHrx Aerur.]r},Hocru.
3aAaHHbrc ecr-ie,,rcrolr Xaapa.
B u:NreHenuqx BpeMcHHbrx prAoB pcrllcrpaqutl
3Tfl ssrgc,rnmrcq Ha pal,r[qH],rx ypoBHrx i lera"rb-
HOCTTT HeCXHXpOHHbTe n plrollbr yBeJrrrqeHur [apa-
MeTpa K(x, 0), KoTopbre. no-BxarrNror\{y. oTpaxarcT
BKraa pa3,'rur{Hbrx o6-F,eN1oB cpe/lu [, Bo3Mo)KHo.
pa3ruqH[,rx NlexaHo3.reKTpurJecKrrx rrporleccoB B
o6ecne.{euIre c]rHXpoHHofo (Ko.ll, 'reKTnBHoro) rIoBe-
acHrrq STfl no HanpaBrcHr'rrlr u3uepure,'rbHrJlx Jr'r-
Hni. f loc:re;1oeare,'r bH br ri ncpcxoA BcllJ'rccKoB Nrcpbr
K O .  r I  e  K T | |  B H O C T I T  C  H H  t X O ' r a C T o T H b r X  \ p O B H C t |  A e -
TarL,Hocrll Ha Bce Soree n 0o,'Iee BbtcoKo.{acrorHble
vpoBHr no3Bo"l9eT npeano,lafaTb onpeAeJeHHvlo
po,' lr, B TaKoi r 'rrrrpaqrrH,qllccllnarlrBHoro 3Heprerfl-
yecKoro npoqecca. pa3BrBilK)ulcfocr rrpocrpaHcT-
BeHHo or 6o,lee rpynHsrx r\racurraSoB x 6o,ree lrer-
ou3t.lKA 3ENlr'tU r! I t00l
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r! tNr. B ra.{ecrse Haqarr,Holi  ToqKrl tr ' rq Bo3HuKHoBe-
Hnr TaKofo 3HepfeTnqecKofo r{NrIIyJbca N{or"qo
rocny)Knrb KpoHoqroe 3eN{JerprceHue -5. I2. I 997 r.
II cBt3aHHbIe c HHM l{acura6Hbre reoluHaN{ rtccK}re
l  ce l rcMHqecKl te  npoueccLr  Ht  rp i lH l tue  T t txooxc : t r r -
cxori n OxorolropcKon nnrr. 3nr npoqeccsr nor:rrr
HariTn cBoeo6pa3Hoe orpa)KeHrrc B rr3MeHeHlrrx 3Jtc-
KTpOTen.ryp 'recKof() no.tq B p:ItoHc coBpcl\teHHoI o
Bv. rKaHl tJ \ r i l  n t tpoTep\ t rJ ' lbHo i r  ahTt |BHocTI t  I
Qopve r f l r rpaur rx  nep l lo toB noBbtueHHor t  c l tH \po-
xu:aqrlr 3TII c Hrr3KotracrorHr-rx vpoBHeri Ha 6onee
BbICOKOqaCTOTH[,te.
Onpege:reHHoe coBraAcHrre no BpeMeHfi ncpuo-
aoB vBe,rIt lqeHltq KoiIJlcKTrBHocTlt HII3Ko(lacToTHbrX
aaptraquri 3TII c so:HuxHoeeHltcM cr{J'rbHhrx rr cpeg-
Hrlx 3cI{"rrerprceHrrli yxa.lsleaer xa csrf b ceircr\,rot.ex-
TOHUTTeCKOf O IlpOrleCCa H 3J'IeKTpOTC]rr'rVpUqeCKOf O
no:rg Ha KaNtqarxe. Bltecre c relr. BonDoc o KoH-
K p e T H O V  \ t e \ a H l t  J N t e  I I M T O I | ' | | r B O C T I |  C e g : t t  e s t r e -
"qeHHsrx oco6esHocreli lrlrrcuenns 3Tfl c orAelr,ssr-
IIrr 3CI\tr'IeTptCCHr'ltIIl{ lI. B qaCTHOCTU C npOlleCCaN{lI
rollroroRKrr clr.rbHbrx':elt:re'rpxcctruri. He rrpogcHeH
oKoHqaTerbHo, HarrprrMep. ao^cTerreHu co3llaHHs IIpo-
fHocTII9eCKOfO aIfOp[TMa. JTO CBg3aHO. B nepByK)
oqepeIIb, c HeB03nro)KHocTLro Ilpe]IJo)<nTr, B Hacro-
sulee BpeNrr xpurepuri ( , '1r Kpr.rrepuu), Koropbrir
no3Borqr 5sr parge,,rarr s 3TfI ctrsa,ru rroAroroB-
Ku cur.rbHbrx 3eNrxerpqceHIII1 tr c fHa,'rhr or IpoqBJ'Ie-
Hut Apv[rx reoAr.rHaMl,lqecKrrx QaKTopoB, B rracrHo-
cTtI, cIIfHa,' lbI J'IoKaJ'IbHblx TeKToHuqecKux. tsvtKaHo-
TeKTOH qeCKnX X Apyfxx trpoqeccoB. conpoBo)(/la-
rculuxcr peSoprnlrrpoBaHrreNr ropHtrx nopog. IIo-eu-
t | | \ loMy.  r ro f l cK T i lK Ix  Kp Tep l te ts  o \ tcT  t t \ reTbonpe-
Ae.ileHHvKl TpvllHocTb. cBq3aHHVK) c TcNr. rITo OCHOBV
60luuruscrga Hrl3KoqacrorHbrx "rrore3Hbtx' cttfHa-
,ros e 3T 
 
cocraBJl(lr, BeposrHee Bcero. r3NreHe-
HHq (prrorrAo,qHHaMlr(rccKof o pexrrMa, KoTopbre. He-
JaBrcrvo  or  nprpo- lb r  BoJHl rKHoBeHl t r  l r cQopr ra-
rluri, MorVT rrporBnrrbcr [puMcpHo oIlHorrrnHo B
cooTBcTcTtsr r c reoJ'Iofo-f IIApof coJ'rof uqecKt|NIlI vc-
JOBr'rrr\rr parioHa Ha6JroAeHrIr'r.
Orrpcgc.rcuuar lepcrreKTIBa nclloJ'lb3oRaHtls AaH-
Hbrx rr'tcx]poTcj. rvnlr' recK x Ha6,rxracxrrt-r j l ,qt npo-
rHo3a 3eMrerpqceHIlri npocr\rarprrBaercr npfl tIx
KONIIIJeKC[pOBaHuI c Apvrullrl | Bu[altrl Ha6,' lK]Ae-
slrrir. s qacrHocrlr. c geQoplrolrerpnqecKrrN{rr, runpo-
fco l l tH l \ l rqccKr \ r r  r  r r r r . lporeox f i r r  t  , rccx  r r  v  l .  T : t -
rori rolrr,texc IocraroqHo AeralbHhrx. HerlpepbIts-
Hhrx  H r rpor . lonx t |TeJbHbtx  Ht6nx) r leH l r l i .  Bo  J l \ toxHo.
ro3BoJrnr 5o.ree orrpcgc.reuHo cvgfiTb o rrpupo^e H
IICTOTIHIIKAX AHOMA,''I I.H bIX CrIf HA]'IOB B 3 J'IE KTDOTCI-
.rypHqecKoNl norc.
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